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i A bstract: An implant for occleding a passage in a circulatory system of a human body comprises elongate members { i j which 
be twisted into fixation stiucturiar and at least two occiudina bodies (2, 2*) being attached to die elongate atembew {Datsei inanjt 
ngerf 3i. a distance to each other. This irap'faffl combines the advantages of a single oecjudhsg body i tnplant with the advaawges 
doable ocslutliRg htsdy unpiant. 
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5 am mPhmr for occlubi&g a body passage 



10 FIELD OF THE INVENTION 

The present invention generally relates to an implant for closing a passage in a circula- 
tory system and more particular for closing a body passage of a human body, for exam- 
pis an aperture through the atria! septum or the ventricle septum of a heart or in a body 
IS channel, 

BACKGROUND OF THE INVENTION 

20 A weil-worfcmg implant for occluding a passage in a circulatory system is disclosed in 
WO 02/3805!. This implant has its particular application as a cardiological implant by 
means of which it is possible, for example, to close an aperture through the atrial sep- 
tum or the ventricle septum of a heart. It is arranged to be deployed or built up (i.e., as- 
sembled) at a desired location in the body (e.g. the heart), in contrast to known other 

25 implants (e.g. so-called umbrellas and sails) that are instead extended as soon as the 
compressed umbrella leaves its insertion sheath. 

This implant includes a plurality of thin wire-like elongate members each having a 
proximal and a distal end and being made of noti-bertdable material. The implant further 
3 0 comprises two holders to which the ends of the elongate members are attached. By re- 
ducing the distance between the two holders the elongate members are caused So exe- 
cute a t wisting motion yielding in a plurality of radially extending loops. When the two 
holders are interlocked with each other, the loops are fixed in a fixation structure which 



CONFIRMATION COPY 



WO 2005/074813 



2 



PCJiCimnmmmm 



fixes the implant in tlte passage. 

The implant further comprises an occluding body facing fixed to the elongate members. 
'This occluding body is deployed or expanded when She two holders are brought together 
5 and the passage is closed. In one embodiment, a balloon structure is expanded on both 
side of the passage, e.g. the atrial septum. In another preferred embodiment, a disk- 
shaped occluding body made of a flexible material is arranged in the middle between 
the two holders and bold \n its expanded position by the twisted elongate members, 

.10 One of the advantages of using a single occluding body implant is thai only one occlud- 
ing body has to be opened and placed in the passage. However, sometimes, the opening 
in the passage is such, that (he occluding body is not big enough to securely close (he 
passage, it is then preferred to locate an occluding body on both sides of the septum 
each, 

15 

Such an implant is shown in US 5'17! '259. If comprises a pair of patches each consist- 
ing of a resilient, foldable annular frame and a piece of cloth stretched over and fixed to 
the frame. The patches are so arranged as to face each other across a gap and sewed 
together concentrically with a thread slightly inwardly of the. outer circumferential edge 

20 thereof in such a manner that as the thread is pulled the two patches are moved so as to 
approach each other. This implant is introduced into the passages using a catheter. First 
the first patch is released from the catheter and opened, then the catheter is retrieved a 
bit before the second patch ts released and opened. US 4'836 > 204 discloses an implant 
comprising two balloons, wherein they are also opened one after the other. These im- 

25 plants have the disadvantages, that two occluding bodies must he placed and opened in 
the passage at two different times during surgery, 

US 6T 17* 159 shows a catheter delivered device to close a septal defect, the implant 
comprising a shaft with concentric parallel cuts through the wall of the device which 
3 0 create flattened support struts. The centre of the support struts move radially away from 
the axis in a hinge like fashion m response to the movement of the device's proximal 
and distal ends toward the centre of the device. This device does not comprise an oc - 
cluding body but it is coated with determinants which can improve tissue growth. 
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SUMMARY OF THE fNVENTION 

It is an abject of the present invention fo provide an improved implant for occluding a 
passage in a circulatory system, especially of a human body. 

5 

The foregoing object is achieved by means of an implant according to the features of 
claim 5. 

The inventive implant comprises 

10 a plurality of thin elongate members each having a first end and a second end; 
a first holder to which the first ends of the elongate members are attached; 
a second holder to which the second ends of the elongate members are attached, the 
elongate members being attached to the first and second holders; 
a first occluding body being attached to fhe elongate members; 

IS the implant forming in a first state an elongated article extending along a longitudinal 
axis, the implant being adapted in the first state for insertion into the circulatory system 
and the implant being adapted to be brought into a .second state in the circulatory sys- 
tem, wherein the distance between the holders being reduceable in a manner io cause 
the elongate members to execute a twisting motion relative to the axis to yield a plurai- 

20 ity of generally radially extending loops forming at least one fixation structure, thereby 
increasing a cross-section of the occluding body and the at least one fixation structure 
being fixable in the second state, 
wherein 

the implant comprises at least one second occluding body being attached to the elongate 
2 5 members at a distance to the first occluding body and wherein the distance between the 
first and the second occluding body is reduceable by reducing the distance between the. 
two holders, wherein at least one of the group of the following fixation structures is 
formed: a first of said fixation structure between the first occluding body and (he first 
holder and a second of said fixation structure between the second occluding body and 
30 the second holder- 

Preferably, both fixations structures are built up when the holders are brought together, 
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ft was found, that this occluder comprising at least two occluding bodies can be opened 
in a better guided way into its second state. The elongate member are bended more will - 
ingly info their looped twisted fixation structure. The inventive occluder therefore de- 
mands less skill and experience to be introduced and located at the right place in ihe 
S passage. Even when the lengths of the elongate members are chosen such that Ihe first 
and the second occluding body do not open at the same time and/or the first and second 
fixation structure are not formed at the same time, they still are opened or formed re- 
spectively in the same movement, i.e. by bringing the two holders together. 

10 Since this implant comprises at least two occluding bodies, which can be built up on 
both sides of passage at ihe same time or with the same movement respectively, the ad- 
vantages of the known double bodies occluder and the advantages of the single body 
occluder can be combined, without having the disadvantages thereof. 

15 These and other advantages and objects achieved by the present invention will he fur- 
. ther appreciated and understood upon consideration of the following detailed descrip- 
tion of preferred embodiments taken in conjunction with the drawings in which: 



2 0 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a perspective view of an implant according a fust embodiment of the 
invention in an initial state; 

2 5 Figure 2 She implant according to figure 1 in a partly compressed slate; 

Figure 3 the implant according to figure 1 in a first in-between state; 

Figure 4 the implant according to figure 1 in a second in-between state; 

30 

Figure 5 the implant according to figure 3 in a third in-between state; 



Figure 6 



the implant according to figure 1 in a second deployed state and 
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Figure 7 a perspective view of an implant according to the invention according to a 
second embodiment. 

5 

PREFERRED EMBODIMENTS 

The device according to the invention is based on the implants disclosed in 
WO 02/3805 1 , the disclosure thereof is incorporated in tin's description by reference, 

10 

The inventive device is employed as an implant for closing an internal passage, for ex- 
ample, m aperture in the atrial septum or the ventricle septum of a heart, or in another 
human or animal body channel which one wishes to close. The implant is compressible 
for insertion through a delivery mechanism, such as a body vein, and is deployabie or 
15 expansible for occluding the passage in the circulatory system when arrived at the posi- 
tion of the intended closing spot. 

Figure i shows the implant of the present invention in an initial state, i.e., before the 
device is applied to the passage in a circulatory system, compressed during its insertion 

2 0 and deployed after it has arrived at the intended closing spot. 

The implant comprises a plurality of thin elongate members i, such as wires or threads, 
a first occluding body 2, at least one second occluding body 2', a first holder 3 and a 
second holder 4. The implant extends along a virtual longitudinal axis A. 

The elongate members 1 are attached with their first, proximal ends to the first holder 3 
and with their second distal ends to the second holder 4. Proximal means near to She 
surgeon, and distal near to the patient. The members 1 can he attached in a pre-iwisted 
or nn-twisted manner. The elongate members 1 are usually made of a thin stiff generally 

3 o inestensible, but somewhat flexible material For example, they can be made of nitinol 

or another non-bendable material. Preferably they are made of Phynox, i.e. a cobalt- 
eluomi urn-nickel alloy, or of a plastic. The figure shows eight elongate members 1 . This 
is the preferred number, but it should be understood that the number of members can be 
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varied. 

The first and second occluding bodies 2, 2' are located between the two holders 3, 4 and 
extend in a generally radial manner from the longitudinal axis A. They comprise a cen- 
5 trai hole 20, 20' each. In their circumferential region, the occluding bodies 2, 2* ate at- 
tached to the elongate members 1. The bodies 2, T comprise outer holes 21, 21' 
through which the elongate members 1 extend. The elongate members ! comprise 
thickened portions 10 arranged on both sides of the- outer holes 21, 21* of the occludi ng 
bodies 2, 2 s which serve to capture and mount the occluding bodies 2, 2\ so that the 
10 position of the occluding bodies 2, 2* between pairs of two respective thickened por- 
tions 10 is fixed within spaces defined by pairs of said thickened portions 10. 

The occluding bodies 2, 2' divide each of the elongate members 1 in three portions. A 
first portion 1 1 lays between the first holder 3 and the first occluding body 2, a second 
1 5 portion 1 2 between the second occluding body 2' and the second, distal holder 4 and the 
third portion 1 3 between the first and the second occluding body 2, 2', 

Preferab!y,'at least the first and second portions 11, 12 of each elongate member 1 have 
approximately the same length. Preferably, also the third portions 13 have the same 
2 0 length. However, ail of them can also have different lengths. 

The occluding bodies 2, 2' are made of a flexible, for example fabric-like, material con - 
sistent with surgical use. A preferred material is Polyester. They can also be made of a 
biodegradable or bioabsorbable material. Preferably, both occluding bodies 2, 2* are 

2 5 made of the same material and have the same sizes. However, it is also possible to use 

different kinds of first and second occluding bodies. 

The occluding bodies 2, 2' however should have a distal face 22 oriented toward the 
second holder 4 arid & proximal face 23 oriented toward the first holder 3. They have at 

3 0 least in their deployed condition, preferably also in their initial position an at least ap- 

proximately disk-shaped form, preferably a circular shape. Since they are made of flexi- 
ble material, they can be compressed into a compressed form, for example being similar 
to an umbrella. 
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In order to introduce the implant into the passage a carrier rod 5 and a driving imple- 
ment 6, such as a catheter or another suitable sleeve, can be used. The implant can be 
inserted intravenous. However, it can also be introduced through the esophagus or other 
5 appropriate living body channels. The carrier rod 5 extends slidahly moveable through 
the first holder I and the central holes 20, 20 1 tn the first and second occluding body 2, 
T and is fixedly but reraoveably held in the second holder 4, Figure 2 shows the im- 
plant mounted on the rod 5 and being partly compressed by the sleeve 60 of the driving 
implement 6, Compressing the implant causes the occluding bodies 2, V to reduce their 
1 0 outer cross-section or diameter. 

In a first totally compressed state the implant is introduced into the passage. When it is 
placed at the. requested location, the sleeve 60 is pulled back. Second, a pushing rod 6i 
is used to push the first holder 3 towards the second holder 4, and/or the carrier rod 5 is 
15 pulled back thereby moving the second holder 4 closer to the first holder 3 which is in 
this case held in place. Because of the two holders 5, 4 approaching each other, the 
elongate members 1 are bended and finally twisted into fixation structures. The occlud- 
ing bodies 2, 2 1 arc at the same time deployed and regain their disk-shaped form. 

20 Figures 3 to 5 show different in-between states of the implant during Shis movement. 
Moving the two holders 3, 4 together at first causes the first and second portions 11,12 
of the biextensible elongate members i to assume a gently outwardly bowed con figura- 
tion each with respect to the longitudinal axis A. The third portions 13 are bend as well. 
Further moving the first holder 3 towards the second holder 4 causes the first and sec- 

2S ond portions i 1, 12 of the elongate members 1 to assume a more bowed, almost semi- 
circular shape. At some stage, the non-beudabte elongate members 1 pass through a 
critical point, whereupon the first and second portions 11,12 snap into a generally ra- 
dially-extending loops, yielding a somewhat concave petalshaped structure each. This 
means that the first and second portions 11, 12 finally twist and each portion 13, 12 

30 form together with same portion of the other elongate members I a first and second 
fixation structure respectively. 'These fixations structures have a shape similar to a 
flower or a windwheel The third portions 13 are bended less than the first and second 
portions 11, 12. 
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Preferably, the first and second portions i 1, 12 see twisted in the same way and the first 
and second fixation structures obtained thereof have the same outer diameter. The third 
portion 13 is normally only bended like a spring, but not twisted i ike the first and seo 
5 ond portions 11, 12. The third portion forms in this second state a bended structure 
which has preferably an outer diameter having approximately the same size than the 
diameter of the cross-section of the two occluding bodies 2, 2', If the two occluding 
bodies 2, 2 s have different sizes, the bended structure can have the same size as one of 
the occluding bodies 2, 2', wherein it cats have, (he size of the smaller or the bigger one 
10 or a size in-between. 

Figure 6 shows the implant in its final and second state. In this state, (he implant is 
placed at the passage, the fixations structures are formed and the occluding bodies 2, 2' 
are deployed. The occluding bodies 2, 2' are stiffened and form a fluid tight closing 
IS body on both sides of the septum. The form of the occluding bodies 2, 2 s can be she 
same as in the initial position or it can be expanded. Their location in the passage is 
fixed by the fixation structures formed by the twisted and fixed elongated members i . 

One way to keep She implant in tins second state, i.e. to fix the elongate members S in 

2 0 their twisted position, is to attach the two holders 3, 4 to each other. In this embodiment, 

the two holders 3, 4 therefore comprise a locking mechanism, preferably consisting of 
snap together members 30, 40, Sock the elongate members 1 in their twisted position. 
These locking means are already described in WO 02/38051 and its disclosure will 
therefore not he repeated here, 

25 

figure 7 shows another preferred embodiment. This embodiment comprises a com- 
pressible body 7 made of a compressible material, such as a cotton swab. This body 7 is 
located between the two occluding bodies 2, V and hold between the third portions \ 3 
of the elongate members 1 . This compressible material helps to occlude the passage. 

3 0 

The inventive implant combines the advantages of a single occluding body implant with 
the advantages of a double occluding body implant. 
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3 0 thickened portion 

5 1 1 first portion 

1 2 second portion 
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6 driving implement 
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CLAIMS 

1. An implant for occluding a passage in a circulatory system, the implant compris- 
ing 

S a plurality of thin elongate members (1) each having a first end and a second end; 

a first holder (3) to which the first ends of the elongate members { f ) are attached; 
a second holder (4) to which the second ends of the elongate members (1) are at- 
tached, the elongate, members (i) being attached to the first and second holders; (3, 
4); 

10 a first occluding body (2) being attached to She elongate members ( i }; 

the implant forming in a first state an elongated article extending along a longitu- 
dinal axis (A), the implant being adapted in the first state for insertion into the cir- 
culatory system and the implant being adapted to be brought into a second state it) 
the circulatory system, wherein the distance between the holders (3, 4) being re- 

1 5 dueeablc in a manner to cause the elongate members { 1 ) to execute a twisting mo- 

tion relative to die axis (A) to yield a plurality of generally radially extending 
loops forming at least one fixation structure, thereby increasing a cross-section of 
the occluding body (2) and the at least one fixation structure being fixable in the 
second state, 

20 characterized in that 

the implant comprises at least one second occluding body (2*) being attached to 
the elongate members (1) at a distance to the first occluding body (2) and wherein 
the distance between the first and the second occluding body (2, 2') is redueeabte 
by reducing the distance between the two holders (3, 4), wherein at least one of 

25 the group of the following fixation structures is formed: a first of said fixation 

structure between the first occluding body (2) and the first holder (3) and a second 
of said fixation structure between the second occluding body (2*) and the second 
holder (4). 

3 0 2. The implant according 10 claim 1, wherein both the first and the at least one sec- 
ond fixation structure are formed in the second state. 



3. 



The implant according to one of claims 1 to 3, wherein there exists exactly one 
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second occluding body (2, 2') and wherein the elongate members (1) have first 
portions (II) being arranged between the first holder (3) and tiie first occluding 
body (2), second portions (12) being arranged between tbe second bolder (4) and 
the second occluding body (2') god third portions (13) being arranged between the 
5 first and second occluding body (2, 2'). 

4. The implant according to claim 3, wherein the first and second portions (31, 12) 
of each elongate member ( I) have approximately tbe same length. 

1 0 5. The implant according to claim 3, wherein the first, second and third portions ( i 1 , 
!2) of each elongate member (f) have approximately the same length. 

6. The implant according to one of claims 3 or 4, wherein the third portions (13) are 
not twisted like the first and second portions (11,12). 

15 

7. The implant according to one of claims 3 to 6, wherein in the second state the first 
portions (11) form the first fixation structure and the second portions (12) form 
the second fixation structure. 

20 8. The implant according to one of claims 3 to 7, wherein in the second state the 
third portions form a bended structure with an outer diameter having approxi- 
mately the same size as tbe diameter of tbe cross-section of at least one of the first 
or second occluding body (2, 2'). 

2 5 9. The implant according to one of claims 1 to 8, wherein in the second state the first 
and tbe at least one second occluding body (2, 2') have a cross-section having the 
same size, 

10. The implant according to one of claims 1 to 9, wherein the first and the at least 
30 one second occluding body (2, 2') are made of a flexible material and each of said 

first and second occluding body (2, 2') has in the second state an approximately 
disk-shaped form and in the first stale a compressed form. 
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1 ! . The implant of claim 10, wherein the first and the at least second occluding body 
(2, 2*) have an at leas* approximately circular shape. 

12. The implant of one of claims 1 to 1 1, wherein the first and the at least one second 
occluding body (2, 2') comprise hobs (20, 20*) and wherein the elongate mem- 
bers (I) are extending through said holes (20, 20'}- 

13. The implant according to one of claims 1 to 13, wherein ail elongate members (!) 
have the same length. 

3 4. The implant according to one of claims 1 to 13, wherein 3 compressible body (7) 
is arranged between the first and she at least one second occluding body (2, 2*}„ 
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